The species of paper wasps in the tribe Vespini, family Vespidae from America North of Mexico are reviewed, including a new identification key to the genera and species, complete synonymy, distribution and biology. This fauna includes six species of Dolichovespula Rohwer, three species of Vespa Linnaeus and 13 species of Vespula Thomson. No Holarctic species are recognized, with the result that Dolichovespula arctica (Rohwer) and Vespula intermedia (du Buysson) are again recognized as species, while Vespula infernalis (de Saussure) is given new status as a species.
Introduction
Vespinae, or the yellow jackets and hornets, are among the most recognizable wasps in North America. All of the species are either social or are social parasites of other congeners. They construct their nests out of a mixture of plant fibers and salivary secretions, and the nests can range from baseball-sized, with a few thousand cells, to nests with hundreds of thousands of cells. Nests are generally annual but a few species will develop large perennial nests in warm climates. A number of species, such as Vespula alascensis and Vespula germanica, are considered to be pests because of their willingness 1
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Biology. Dolichovespula albida was split again from D. norwegica (Fabricius) by Carpenter et al. (2012) . The nests are generally small and may be subterranean (Bequaert 1932) , although Yamane et al. (1980) reported an aerial nest just above ground. Distribution. This is a northern boreal species found in western North America from Alaska to Alberta, and extending as far south as Arizona and New Mexico along the Rocky Mountains (R. Jacobson personal communication). Biology. Dolichovespula alpicola is generally found in mixed hardwood-conifer forests in mountainous regions. There is little information on the nesting biology in this species. Eck (1984) attributed the species to Wagner in a key, thus validly publishing it. Eck (1987) (Wheeler and Taylor 1921) and D. alpicola (Wagner 1978 
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Distribution. The species occurs throughout North America.
Biology. This is the only Dolichovespula in North America with the anterior part of the metasoma completely black, and the pale markings are always whitish. It builds aerial nests, which are usually found in exposed places such as hanging from tree branches. These wasps usually feed on live prey, particularly spiders and flies. Distribution. There is a single report of a colony of this Asian species in North America, from San Pedro, in Los Angeles Co., California in 2010 (LSK, personal observation). It is not clear if the species has become established in California. It has also been introduced into New Zealand. Its native range is from India to the Bismarck Islands.
Biology. In Asia, Vespa affinis builds large aerial nests of up to several thousand workers (Archer 1997) . These wasps are predatory on other insects including honey bees near their hives. anglica Gribodo.
Vespa crabro
Distribution. The central European color form of this Palearctic species was introduced into the New York area in the mid-1800's (de Saussure 1898). It now occurs throughout the eastern United States, east of the Mississippi River. Biology. Nests are generally built in above-ground cavities, wall voids, hollow trees, and even in abandoned honey bee hives. Nests are large in size because of the size of the wasps but generally contain only a few thousand cells. These wasps feed on live insects, including honey bees near hives (Akre and Davis 1978) and have been recorded girdling saplings to feed on sap in the spring (Bromley 1931 Distribution. This East Asian species was introduced into British Columbia, Canada but has apparently not become established. We have included it in this review because of the potential for a reintroduction.
Biology. Nests are built in a wide variety of situations including in bushes, underground cavities, hollow trees, under eaves, in attics, on rock walls, and in wall voids. As with the other Vespa species affinis is predatory on other insects, including honey bees.
Genus Vespula Thomson
Vespa ( Distribution. This is primarily a boreal species, occurring across subArctic Canada and southern Alaska. Its range extends further south in the Rocky, Sierra, Cascade, Siskiyou and Appalachian mountains. Biology. Vespula acadica feeds on live insects and builds small subterranean nests. 
Distribution. Widespread in North America
Biology. Vespula alascensis nests are usually built in subterranean cavities or in structures. The nests can be huge and may become perennial in warmer climates. This species feeds on live prey but will scavenge any source of protein or sugar. It has been introduced into Hawaii, but is not now established (Carpenter 2008, under vulgaris) .
This North American species was usually known as Vespula vulgaris (Linnaeus), based on the similarity between the American and European populations. Carpenter and Glare (2010) Distribution. The distribution of Vespula austriaca closely resembles that of acadica, occurring in subarctic Alaska and Canada, and southward in the western mountain ranges. Biology. This is an obligatory social parasite of Vespula acadica (Reed et al. 1979 ). This species has been known as Vespula austriaca, a Palearctic species, since Bequaert (1916) , but there are sculptural differences in queens between Palearctic and Nearctic specimens. Distribution. These wasps occur in the far northern Nearctic Region. Biology. The biology of North American intermedia has not been studied. Vespula rufa in the Palearctic usually nests below ground, in cavities or under eaves. They prey on live insects.
Although treated as a synonym of Vespula rufa (Linnaeus), which is thus a Holarctic species, the North American population is probably distinct and should be treated as a separate species, V. intermedia (du Buysson). It differs in coloration from V. rufa, with the pale markings being whitish and the metasomal terga I-II with reddish markings. The pale markings are either yellow in V. rufa (European specimens), or the terga lack reddish markings (Eastern Palearctic), or there are whitish spots in addition to reddish markings (Eastern Palearctic). Distribution. This is the most abundant pest species of Vespula on the West Coast and much of the interior west of North America. Biology. Nests are usually built in cavities, which may be in the ground or in structures, such as attics, wall voids and even basements. The nests can become huge and often become perennial in warmer climates. These wasps are general scavengers, and will feed on live prey or any other source of protein or sugar including garbage. It is adventive in Hawaii. Distribution. This is an eastern species, occurring east of the 100 th meridian and south to Honduras.
Biology. It is a facultative social parasite of Vespula maculifrons. The two striped scutum is a distinctive feature of both Vespula squamosa and Vespula sulphurea. Queens of squamosa are quite different in color from workers and males, with their extensive orange-brown coloration, particularly on the metasoma. Distribution. Vespula sulphurea is abundant in mid elevation and wildland areas in western North America.
Biology. This is the yellowest of the North American species, with a two yellowstriped scutum much like that seen in Vespula squamosa, but sulphurea occurs west of the 100 th meridian. They build small, subterranean nests, generally feed on live prey; in unusual circumstances they might scavenge food. Biology. Most nests are subterranean but Vpl. vidua will also build nests in hollow logs.
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